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CLAIMS 




(wherein, R represents a saturated or unsaturated alkyl gr/up or alkoxyl group of 1 to 20 
carbon atoms which may incorporate a branched chai^ and may be substituted with 1 to 7 

fluorine atoms or alkoxyl groups of 1 to 7 carbon irtoms; linkage groups La, Lb, Lc and Ld 
each represent independently a single bond, -CP2CH2-, -CH=CH-, -CH(CH3)CH2-, 
-CH2CH(CH3)-, -CH(CH3)CH(CH3)-, -C-^ipi-. -CF=CF-, -CH2O-, -OCH2-, -OCH(CH3)-, 
-CH(CH3)0-, -C^C-, -CF2O-, -OCF2-, -(ZX)0-, -OCO-, -COS- or -SCO-; Z represents a 
fluorine atom, chlorine atom, cyano group, cyanato group, trifluoromethoxy group or a 
difluoromethoxy group; ring A, rir4 B and ring D each represent independently a trans- 1,4- 
cyclohexylene group, a trans-dQ6ahydronaphthalene-2,6-diyl group, a trans- l,3-dioxane-2,4- 
diyl group, or a 1 ,4-phenylenfe group which may be substituted with one or two fluorine 
atoms, a pyridine-2,5-diyl/group, a pyrimidine-2,5-diyl group, apyrazine-2,5-diyl group, a 
pyridazine-3,6-diyl groX, and a naphthalene-2,6-diyl group which may be substituted with 
one or two fluorine ^oms; ring E represents independently a 1 ,4-phenylene group which may 
be substituted wim one or two fluorine atoms, and a naphthalene-2,6-diyl group which may 
be substituted with one or two fluorine atoms, ring C represents either one of a general 
formula (Ila/and a general formula (lib) 
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(wherein, X', X^ X", X^ and X^ each represent a hydrogen atom or a flubrine atom); and 
n^ n**, n'^ and n*" each represent independently either 0 or 1; 

although, in a case in which n'^ = 1 and n** = 0, ring D represents a 1 ,4-phenylene 
group which may be substituted with one or two fluorine atoms an<(/or a naphthalene-2,6-diyl 
5 group which may be substituted with one or two fluorine atoms< 

in a case in which Z is a cyano group, R is an unsub/ituted and saturated alkyl group 

or alkoxyl group, = n*= = n" = 0 and n" = 1 , or n" = n'= =7'^" = 0 and n* = 1 , ring A and ring B 

are 1 ,4-phenylene groups. La and Lb are single bondp< and ring C is said general formula 

(Ila), then at least one of X', X^ and X^ represent^ fluorine atom; 

10 in a case in which Z is a cyano group,^ is an unsubstituted and saturated alkyl group 

/ 

or alkoxyl group, n" = n" = n" = 0 and n** yl, or n^ = n" = n" = 0 and n'^ = 1, ring C and ring D 
are 1,4-phenylene groups, Lc and Ld ^single bonds or -COO- linkages, and ring C is said 
general formula (Ila), then at leasyme of X', X^ and X^ represents a fluorine atom; 

in a case in which Z is a^yano group, R is an unsubstituted and saturated alkyl group 
15 or alkoxyl group, n" = n" = r/ = 0 and n*" = 1, or n^ = n^ = n** = 0 and n'^ = 1, ring C and ring D 
are 1,4-phenylene group/ Lc and Ld are single bonds or -COO- linkages, and ring C is said 
general formula (IIb)y4en at least one of X^ X' and X^ represents a fluorine atom; 

in a case ir/which Z is a fluorine atom, R is an unsubstituted and saturated alkyl group 
or alkoxyl grou/ = n" = n' = 0 and n" = 1 , or n^ = n" = n" = 0 and n' = 1 , ring C and ring D 
20 are l,4-phen(ylene groups, Lc and Ld are -COO- linkages, and ring C is said general formula 
(lib), th^at least one of X'*, X^ and X^ represents a fluorine atom; 

and in a case in which ring C is said general formula (lib), at least one of n'= and n"* is 
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2. A tetrahydronaphthalene derivative according to claim 1 , wherein in said general 
formula (I), ring C is represented by said formula (Ila). 

3. A tetrahydronaphthalene derivative according to claim 1, v^herein in said general 
5 formula (I), ring C is represented by said formula (lib). 

4. A tetrahydronaphthalene derivative according to any on^ of claims 1 through 3, 
wherein in said general formula (I), either one of n^ and n'' is 
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10 5 . A tetrahydronaphthalene derivative according w any one of claims 1 through 4, 
wherein in said general formula (I), either one of n*^/nd n^ is 0. 



15 



6. A tetrahydronaphthalene derivative according to any one of claims 1 through 5, 
wherein in said general formula (I), n^ = 0. 

7. A tetrahydronaphthalene derivative according to any one of claims 1, 2, 4 and 5, 
wherein in said general formula (I)/ n*^ = n^ = 0. 



8. A tetrahydronaphthalene derivative according to any one of claims 1 through 7, 
20 wherein in said general forn^ula (I), at least one of n^, n^, n'^ and n^ is 1 . 



9. A tetrahydronaphthalene derivative according to any one of claims 1 through 8, 
wherein in said genial formula (I), said linkage groups La, Lb, Lc and Ld are each selected 
independently from a group consisting of a single bond, -CH2CH2-, and -C=C-. 
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10. A tetrahydronaphthalene derivative according to any one of claims 1 through 9, 
wherein in said general formula (I), said linkage groups La, Lb, Lc andZd are each selected 
independently from a group consisting of a single bond and -CH2CLi2-. 



11. A tetrahydronaphthalene derivative according to anyone of claims 1 through 10, 
wherein in said general formula (I), said Unkage groups L^, Lb, Lc and Ld are each a single 
bond. 



/ 



12. A tetrahydronaphthalene derivative ac^t>rding to any one of claims 1 through 1 1, 
wherein in said general formula (I), ring ^^ring B and ring D are each independently selected 
from a group consisting of a trans- l,4-jz;yclohexylene group, a trans-decahydronaphthalene- 
2,6-diyl group, a trans-l,3-dioxane72,4-diyl group, a 1 ,4-phenylene group which may be 
substituted with one or two fluonne atoms, and a naphthaiene-2,6-diyl group which may be 
substituted with one or two miorine atoms. 

/ 

13. A tetrahydron^hthalene derivative according to any one of claims 1 through 12, 
wherein in said ge/eral formula (I), Z is a fluorine atom. 



14. A tejffahydronaphthalene derivative according to any one of claims 1 through 12, 
wherein ifi said general formula (I), Z is a cyano group. 



15./ A tetrahydronaphthalene derivative according to any one of claims 1 through 12, 
v/Mvein in said general formula (I), Z is a trifluoromethoxy group. 
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16. A tetrahydronaphthalene derivative according to any one of claims Mhrough 15, 
wherein in said general formula (I), R is a saturated or unsaturated alkyLgroup of 1 to 20 
carbon atoms which may incorporate a branched chain and may be sj^iostituted with 1 to 7 
fluorine atoms or alkoxyl groups of 1 to 7 carbon atoms. 

17. A tetrahydronaphthalene derivative according to my one of claims 1 through 16, 
wherein in said general formula (I), R is a saturated o/unsaturated straight chain alkyl group 
of 1 to 20 carbon atoms. 



/ 



18. A tetrahydronaphthalene derivative according to any one of claims 1 through 17, 
wherein in said general formula (I), X^^^ and in said formula (Ila) and said formula (lib) 
are hydrogen atoms. 



19. A tetrahydronaphthaler^ derivative according to any one of claims 1 through 18, 
wherein in said general forr;i?(ula (I), in said formula (Ila) is a hydrogen atom and X^ is a 
fluorine atom. 



20. A tetrahydjCnaphthalene derivative according to any one of claims 1 through 1 8, 
wherein in said^eneral formula (I), X^ in said formula (Ila) is a hydrogen atom and X^ is a 
fluorine ator 



21. 
whic] 



^tetrahydronaphthalene derivative according to any one of claims 1 through 20 
;hows liquid crystallinity. 



r 
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22. A tetrahydronaphthalene derivative according to anyone of claims 1 through 21 
which shows a nematic phase. 



5 23, A tetrahydronaphthalene derivative ap<^rding to any one of claims 1 through 22 
which upon addition to a nematic liquidL6ystal composition shows a nematic phase. 



24. A liquid crystal composition containing at least one compound of said general 
formula (I) according to any one of claims 1 through 23. 

25. A liquid crystal composition according to claim 24 which can be used for active 
matrix driving. 
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26. A liquid crystal element comprising a liquid crystal composition according to claim 
15 25 as a structural element. 




27. An active matrix driven liquid crystal display element utilizing a liquid crystal 
composition according to clami 26. 



